The magnetic hyperfine splitting of the ground and first excited state in muonic 2~ and 2~ is calculated on the basis of the shell model with configuration mixing. Fair agreement with the recently measured ground state splitting is found.
Introduction
As is well known, the magnetic hyperfine structure of the 1 s~ and 2p~ r states in muonic atoms, with heavy nuclei, is rather sensitive to the spatial distribution of the nuclear magnetization density 1, z. The magnetic hf splitting for the nuclear ground state of 2~ for instance, which has been measured and discussed by several groups a-6 shows a deviation of about 33 ~ from its value for a point-like nucleus. JOHNSON and SORENSEN z have discussed these data on the basis of various models for the nuclear magnetization density. Although the splitting is about 5 keV, it has, so far, only been determined from a broadening of the muonic K and L X-ray transitions.
In contrast to this case, the magnetic hf structure of muonic 2~ and Z~ has recently been measured directly from nuclear 7 rays 7. Due to energy of the first }+ state of thallium, the nucleus can be excited during the cascade of the muon s, 9 It then decays while the muon is still in its l s~ orbit. Both the nuclear ground state and the {+ excited state are split by the magnetic interaction with the 1 s~ muon, and four nuclear ? lines should appear. However, due to a fast M1 transition from the F=2 to the F= 1 sublevel of the excited doublet (F being the total angular momentum of the nucleus and the muon), only the nuclear transitions from the F= 1 excited state to the F= 1 and F= 0 ground state sublevels are observed. From these well-resolved lines the magnetic hf splitting of the ground state was found to be (2.66_0.30)keV in 2~ and (2.32__+0.06) keV in 2~ 
